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Toshichika lizumi & Rota Wagai
Supplementary Table S1. The SOC targets and camesyg drought tolerance gaps

(DTgap for different climate zones. The data are theesath those presented in Fig.2
(blue crosses). No “gap-closing” simulation is coctegd for CCB-58 and 89.

Climate zones| SOC target (kgC ) Corresponding Ddap (% point)
CCB-52 9.0 16.0
CCB-55 9.0 15.0
CCB-58 N.A. N.A.
CCB-83 4.0 28.0
CCB-86 6.0 17.5
CCB-89 N.A. N.A.




Supplementary Table S2. List of the GCMs, modetjrmups obtained from the CMIP5
multimodel ensemble datagefThe temperature sensitivity calculated usinghias-
corrected CMIP5 GCM datas&t>3and utilized for this study are also shown. The
temperature sensitivity indicates global decadamsurface air temperature change
relative to 1850—1900 in response to one Gt€iiange in the atmosphere.

GCM name Modeling group Temperature sensitiv
(1C*°C (GtC)™H
GFDL-ESM2M NOAA Geophysical Fluid 4.482
Dynamics Laboratol
IPSL-CM5A-LR Institut Pierr-Simon Laplac 7.39(
HadGEMZ=-ES Met Office Hadley Centre 7.82F
MIROC-ESM- Japan Agency for Marine-Earth 7.898
CHEM Science and Technology
MIROC-ESM (JAMSTEC), Atmosphere and 7.631
Ocean Research Institute (AORI)
(The University of Tokyo), and
National Institute for Environmental
Studie: (NIES)
MIROC5 AORI (The University of Tokyo), | 5.478
NIES, andJAMSTEC
MRI-CGCM3 MeteorologicaResearc Institute 5.01¢
NorESMI-M Norwegian Climate Cent 5.28¢
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Supplementary Figure S1. The dry-year average yiefdhe individual crops circa the
year 2000 (left DTc) and the attainable upper limit of drought toleerfright DTu)
determined by identifying areas with high dry-yaserage yield within areas of similar
climate. The dry-year average yields corresponthéocurrent drought tolerance level.
Dry-year average yield in each grid cell is displdywhen harvested area of a crop of
interest is greater than 1000 ha. Area-weighteds@esacross the crops is displayed when
harvested area of the crops is greater than 1%eogtid-cell extent (~3088 ha). Gray
area indicates that yield data are lacking.
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Supplementary Figure S2. The geographic pattentimbte bins and six climate zones
examined in this study which account for 95% of ghebal harvested area of the crops
(@) and the harvested area share by climate bid {@nclimate zone) and their
accumulation (b). Each climate zone consists of different climate bins and coded by
centered climate bin (CCB). The climate bin mamdae taken from ref. 44.
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Supplementary Figure S3. The relationship betwagmr{gation intensity versus drought
tolerance gap; (b) irrigation intensity versus average yield (normalized relative to
attainable yield obtained from ref. ¥ {c) natural logarithm of irrigation intensity versus
average yield; and (d) irrigation intensity versus topsoil organic carbon content. Red lines
indicate the LOWESS curves derived using 10 baapsteplications to represent average

relationships and their uncertainties.
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Supplementary Figure S4. Geographic patterns dt) (dry-year average annual
economic output for the individual crops and tlaggregation under the current drought
tolerance gaps (Qyfp and (right) those when Ry are closed. Data are expressed
relative to normal-year economic output. Gray amelecates that yield data are lacking.
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Supplementary Figure S5. The geographic pattetheotirought tolerance gaps (9

of the individual crops (left) and the comparistwesween D§ap Of the individual crops
and the multi-crop area-weighted averageydp{right). Gray area indicates that yield
data are lacking.
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Supplementary Figure S6. Comparisons between tleyedr average yields and
drought-induced yield losses in rainfed conditidrred. 4 for the four crops (left) and

their smoothed density scatter plots (right). Grigees indicate the LOWESS curves to
represent average relationships between the twableas in the scatterplots.
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Supplementary Figure S7. The topsoil organic cadmrent over the global harvested
area of the crops circa the year 2000. The dathased on ref. 47.
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Supplementary Figure S8. The irrigation intensityhe individual crops and their area-
weighted average circa the year 2000. The dathas®ed on ref. 29.
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Supplementary Figure S9. The classification of doegions used in this study.
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Supplementary Figure S10. Global decadal meanctémperature anomaly relative to
preindustrial period (1850-1900) as a functionwhalative total global C&emissions
from 1870. A colored line indicates one climatejgction for the period 1961-2100
derived from a combination of GCM and RCP (the HEMZ-ES data were only
available for the 1961-2098 period). Thirty-two donations consisting of eight GCMs
(Supplementary Table S2) and four RCPs (2.6, 4Gahd 8.5 W m) are shown.
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